primary hepatic cancer, being a common cancer type worldwide. Chronic infection with hepatitis B (HBV) and C viruses (HCV) often results in cirrhosis and enhances the probability of developing hepatocellular carcinoma 2 . Because of high death rate associated with cancer and because of the serious side effects of chemotherapy and radiation therapy, many cancer patients seek alternative and/ or complementary methods of treatment. Recently, some plants caused a significant effect on tumor cells 3 , also more than 50% of all modern drugs in clinical use are of natural products, many of which have the ability to control cancer cells 4 .
Cytokines is a large group of extracellular protein or glycoproteins used in the treatment of cancer, immune disorders and various other related diseases. Much of their therapeutic effect relies on direct influence of immune activity. They can have an effect not only on cells in the close proximity but also those in distant organs. Cytokines are characterized by a considerable complexity of actions such as redundancy, pleiotropy, multifunctionality, synergistic or antagonistic effects and cascades of positive or negative feedbacks. At present, more than 100 different cytokines are known 5 .
Elms are deciduous and semi-deciduous trees comprising the genus Ulmus (family Ulmaceae). Ulmaceae is a family of trees and shrubs comprising 19 genera and about 2000 species occurring in both temperate and tropical climates 6 .
Ulmus genes having excellent effect on rheumatoid arthritis, metastasis of cancer 7, 8 and inflammation
9
. Polysaccharides isolated from plants belonging to this genus used as an effective component for the treatment of cancer, glycosuria, AIDS, pathogenic virus diseases, anti-inflammatory and an immunereinforcing agent 10, 11 . Polyphenols, leucoanthocyanins and (+)-catechin 12 , flavonoids, proanthocyanidins 13, 14 , mucilage, tannins, lignans, aromatic sequiterpenes, sterols, and triterpenes 15 were isolated from elm species. In previous work the methanol extract of Ulmus parvifolia showed cytotoxic effect against both myeloma and HepG2 cell line 16 .
The aim of this work is to study anticancer and antiviral activities of three extracts of Ulmus parvifolia and the isolated compounds on three cytokines of the human ascites fluid, TNF-alpha, Interferons-gamma and NO. The structure of all compounds isolated from U. pravifolia, were determined by different spectroscopic techniqes including 1 H, 13 CNMR and mass spectra as well as by chemical analysis.
EXPERIMENTAL

Plant material
Leaves and stems of Ulmus pravifolia (Ulmaceae) were collected in October from ElOrman garden, Gize, Egypt. Identification of plant was confirmed by Mrs. Treaze Labib, High specialist of Plant Taxonomy, Department of Flora and Taxonomy, El-Orman Garden, Giza, Egypt. Vouchers specimens of this plant were kept in laboratory of Medicinal Chemistry, Theodor Bilharz Research Institute, Giza, Egypt.
Equipments
Melting points were determined by an electrothermal apparatus (Electrothermal 9200), Glass plates of different dimensions (TLC), Glass columns; 170 X 7 cm, 125 X 5 cm, Portable UV lamp Vilber Lourmat (VL-6 LC 254 and 365 nm) for the detection of fluorescent spots, Rotatory evaporator (Buchi, Rotavapor, R., Switzerland), ESI-MS was performed on a Micromass Q-TOF Micro instrument, 
Extraction and isolation
2 Kg of air-dried powder of the leaves of Ulmus parvifolia was extracted by 85% aqueous methanol (30 liter) under reflux (11 times, 6 weeks). The methanolic extract was evaporated till dryness using rotatory evaporator to give 366 gram which was dissolved in H 2 O, then partitioned with petroleum ether (60-80), chloroform, ethyl acetate and n-butanol. The yield of each extract was recorded as petroleum ether extract (12.2 g), chloroform extract (28.7 g), ethyl acetate extract (10.5 g) and butanol extract (98 g).
Chloroform extract (28.7 gm) was washed by charcoal to remove chlorophyll dyes to obtain chloroform extract (13 g), then submitted to column chromatography (125 X 5 cm) packed with silica gel (70-230 mesh, Fluka) as stationary phase which was eluted using solvent systems with increasing polarity starting from petroleum ether, petroleum ether: chloroform, chloroform, chloroform:methanol with different ratios increasing from 0-100. The collected fractions were concentrated and examined by TLC (Silica gel, solvent system CHCl 3 and CHCl 3 :MeOH) and PC using two solvent systems (n-BuOH:AcOH:H 2 O, 4:1:5) and (AcOH:H 2 O, 85:15). Two compounds [1 & 5] were isolated from chloroform extract.
The dried precipitate of n-butanol extract (48 gm) was chromatographed on silica gel column which constructed by packing a glass column (170 x7cm) with silica gel adopting the wet method using methanol. The dried extract was adsorbed on 30 gm silica gel applied on the top of the prepared column. Elution started with petroleum ether (60-80 °C) followed by chloroform, and chloroform: methanol ratio increasing from 0-100. The elutes were collected in fractions each 250 ml which concentrated and examined by TLC and paper chromatography. Four compounds [1] [2] [3] [4] were isolated from BuOH extract.
Acid hydrolysis of compound 1
20 mg of compound 1 was hydrolyzed using 4N HCl (10 ml) and methanol (5 ml) on boiling water bath for 4 hours. The reaction mixture was concentrated under reduced pressure to remove the methanol. The mixture was partitioned between chloroform and water using separating funnel, the chloroform extract was evaporated under reduced pressure and crystallized to give the aglycone which was identified by TLC analysis with authentic samples using solvent system [C 6 H 6 :MeOH, 80 :20] . The aqueous layer was neutralized with NaHCO 3 , filtered and concentrated then the sugar was extracted with pyridine. The sugar obtained was compared with authentic sugar on TLC silica gel plate, with system [EtOAc:MeOH:AcOH:H2O, 13:4:3:3]. Moreover, identification of the sugar was further confirmed by PC (Whatmann) filter paper No. 1, by using solvent system [n-BuOH:AcOH:H 2 O, 4:1:5]. Spots were detected by spraying with a solution of aniline phthalate (freshly prepared).
Acid hydrolysis of compound 2
Three mg of compound 2 was hydrolyzed with 10% HCl (3.5 ml) in aqueous methanol at 80 o C for 2 hour, after the removal of the solvent the reaction mixture was diluted by distilled water, whereby it give aglycone and sugar, the aglycone was identified via CO-PC with authentic sample and sugar moieties were detected via CO-TLC with authentic sugar markers in system (CHCl 3 
Patients
Two patients 52 and 63 years old referred to the inpatient Tropical medicine department of Theodor Bilharz Research Institute (TBRI) were included in this study. The first patient was diagnosed with liver cirrhosis and hepatitis C (HCV), and the second patient was diagnosed with liver cirrhosis and hepatitis C (HCV), hepatocellular carcinoma (HCC). The two patients were subjected to clinical examination, detailed history taking, cystoscopy, biochemical investigations and biopsy.
Application of U. pravfolia extracts to ascetic fluid culture a)
The culture of ascetic cells according to Kohler and Milstein (1975) 17 . The ascetic fluids were collected from TBRI inpatient unit for patients whom suffered from HCV and HCV with cancer. The collected ascetic fluids were centrifuged, supernatants were 
Method
Serum free medium prepared from RPMI 1640 medium PH 7.2-7.4 was supplemented with 20 ml/ l HEPES, 3 ml/l sodium bicarbonate 7.5%, 10 ml/l P/S (10000 units) and 10 ml/l L-glutamine. Fetal calf serum (FCS) was heat inactivated at 56 for 30 min and 20% FCS were added to SFM. The ascetic cells were cultured in growth medium (consisting of FCS and SFM at about 1:10 ratio) with starting cultures of 1X10 6 cells/ml in 24 wells culture plates. 100 µg of each plant extract and 50 µg of each pure compound were dissolved in serum free medium. The different plant extracts were applied to the cultured ascetic cells and dropped as 500 ul in each well and Tissue culture plates were incubated for 24 hours at 37 o C in humidified atmosphere with 5% CO 2 . After this primary incubation period, 0.5 ml aliquot from each well was removed by aspiration and kept in vials at -20 o C then after another 24 hours incubation at 37 o C humidified atmosphere with 5% CO 2 and aliquot of 0.5 ml was aspirated in vials and freezed at -20 o C. Immunological parameters were applied for NO, IFN-g, TNF-α concentration in ascetic fluids before and after 24 hours and 48 hours incubation with plant extracts different dilutions, also without plant application as control samples 18 .
Nitrite assay
The ascites fluid samples were taken, collected within sterile tubes. Nitric oxide was assayed in patients' ascites according to Tracey et al., (1995) . NO concentrations were determined using the Griess reaction 19 with the following modification. Six µl of ascites fluid were mixed with 44 µl pure water, 20 µl 0.31M PBS, 10 µl 0.86 mM NADPH, 10 µl 0.11 mM FAD, 10 µl Nitrate reductase (1µ\ml) in individual wells for 1hour at room temperature in dark. 100 µl Griess reagent and 20 µ Nitrate reductase from Aspergillus species was added to determine the concentration of both nitrites and nitrates in ascites (µM/ml), since the enzyme reduces nitrates to nitrites. Absorbance was measured at 540 nm using a Microplate reader and converted to NO concentrations by using the following equation: Concentration = Optical Density × 200 (ng/ml) (constant)
Gamma interferon assay
Interferon gamma was applied in patient ascites according to De maeyer et al., (1992) 20 , by using IFN-gamma enzyme immunoassay kit process (KOMA BIOTECH INC. Korea). The plate washed three times using 300 ul of washing solution per well, the plate inverted to remove residual solution. 100 ul of sample added to well, covered and incubated at room temperature for 2 hours. 100 ul of the diluted detection antibody (0.25 ug/ml) added per well. 100 ul of the diluted Color Development Enzyme (1:20) added per well, incubated for 30 min. at room temperature. 100 ul of Color Development solution added to each well, incubated at room temperature for a proper color development (5-15 min).To stop the color reaction; 100 ul of the stop solution added to each well. the absorbance was read using a microtiter plate reader, at 450 nm wave length.
Tumor necrosis factor alpha assay
Tumor necrosis factor-alpha was applied in patient asciets according to Damas et al., (1989) 21 by using IFN-gamma enzyme immunoassay kit (KOMA BIOTECH INC. Korea). The plate washed using 300 ul of washing solution per well three times, then 100 ul of sample added to well, covered with sealer and incubated at room temperature for 2 hours. 100 ul of the diluted detection antibody (0.25 ug/ml) added per well, covered and incubated at room temperature for 2 hours. 100 ul of the diluted Color Development Enzyme (1:20) added per well. 100 ul of Color Development solution added to each well, incubated at room temperature for a proper color development (5-15 min). To stop the color reaction; 100 µl of the stop solution added to each well. The absorbance was read by using a microtiter plate reader at 450 nm wavelength.
Statistical analysis
Statistical analysis was performed using SPSS version 20 software. Results, presented as mean ± standard error, The Shapiro-Wilk test was used to assess whether data were normally distributed. To compare the mean values, a oneway analysis of variance (ANOVA) with post-hoc Bonferroni correction to account for multiple tests was used. The data were considered significant when p < 0.05. (Table 1) . 13 C-NMR (Table1).
RESULTS AND DISCUSSION
Hederagenin 3-O-β-D-glucopyranoside
Kaempferol 3-O-β-D-glucopyranosyl- ( 1 → 2 ) -α -L -
DISCUSSION
Herbal medication as a complementary treatment method is widely used in many variety of diseases, several plant extracts and/or isolated compounds exhibited anticancer, antiviral, antiinflammatory and other biological activities.
Chromatographic fractionation of butanol extract of U. parvifolia lead to isolation of four compounds identified as Hederagenin 3-O-β-Dglucopyranoside (1) 22, 23 Treatment with extracts and isolated compounds showed significantly decrease in the immunological parameters as compared with control (p< 0.01) after 24 and 48 hours [ Tables 2-6 ]. The results in this study showed significant decrease in the three cytokines IFN-γ, TNF-α and NO, which indicates that the high curative effect of both plant extracts and the isolated compounds. These significant decrease results were due to the regulation of induced apoptotic cell death and inhibition of inflammation and tumorigenesis and viral replication 29 .
Tables [2 & 3] showed (mean ±+ SD) the results of the effect of the three extracts on the three cytokines after 24 & 48 hours, chloroform extract showed significant decrease as compared with methanol and butanol extracts, and butanol extract showed significant decrease compared to control. This activity may be due to triterpenoids 30 and phenolic contents of the plant 31 . The results showed high response to the extracts in HCV cases than that of malignant HCV cases, it also showed that more exposure to drugs from 24 to 48 hours give more significant decrease and more curative effect.
Tables [4] [5] [6] showed (mean ± SD) the results of the effect of the isolated compounds (1-5) on the three cytokine in the same case after 24 and 48 hours. All the isolated compounds showed significant decrease as compared with control These results may be due to excessive production of NO inmalignant HCV cases, since NO is induced in macrophages that have antitumor activity through the inhibition of DNA synthesis in tumor cells, which may also induce apoptosis 32 .
CONCLUSIONS
Methanol, chloroform and butanol extracts of Ulmus pravifolia were evaluated for anticancer and antiviral activity; they were tested on three cytokines of the human ascites fluid, TNF-alpha, Interferons-gamma and NO. Both chlorophorm and butanol extracts showed a significant curative effect. 
